Connecting Transportation Dollars to Climate Commitments
California's efforts to reduce greenhouse gas emissions are well known. Over the last two decades the state has made numerous policy commitments to lowering GHG emissions overall and particularly the large share of GHGs generated by transportation. State policies have encouraged production of low-and zero-emissions motor vehicles, required reductions in the carbon content of motor fuels, and worked to reshape urban and suburban development so as to lessen residents' dependence on automobile travel. Many of these initiatives have attracted national attention.
Less is known, however, about whether or how California's practices for distributing state transportation funding reflect its GHG reduction and climate action objectives. California's 2 framework for allocating state level transportation resources is notoriously complex, captured in a wall-sized flow diagram known affectionately as Chart C. State transportation funding has historically followed a boom-and-bust pattern, and concerns about how to raise revenue for transportation have often trumped discussion of how those revenues are or should be distributed. This paper reviews the complex rules and processes through which California allocates the revenue collected by the state to invest in transportation and considers how current allocation practices reflect historical political bargains. It analyzes how the state distributes transportation revenue among different claimants, asking whether the state's distributional approaches reinforce its climate goals. Theories of sustainability as well as the state's climate goals are held against state transportation policy commitments.
Our work inventories the various transportation revenue sources authorized and collected by the state of California along with the statutory and administrative provisions conditioning distribution of those funds. We classify those provisions according to the policy principles they reflect, making clear how policy concerns are reflected in transportation funding flows.
This exploration reveals that the state framework for funding transportation is largely disconnected from its transportation-related climate goals and that its ambitious climate objectives are not fully reflected in its practices for allocating transportation revenue. Rather, transportation funding is distributed by formulae more reflective of historical political deals and statewide geopolitics than of contemporary climate policy. The state's recent transportation funding bill, the Road Repair and Accountability Act of 2017, known as SB 1, includes some encouraging changes. Still, these are modest and influential only at the margins. Overall, the bill relies more on inherited statutory formulae for distributing funds than on any new framework, suggesting how difficult it may be to revisit and replace decades old political bargains embedded in state law.
This paper is organized first to discuss California's policy commitments to climate action. Next it considers the meaning of sustainability in the transportation context and asks how we can evaluate whether public funding commitments support sustainability in the transportation sector.
Next it traces the current flows of transportation funding in the state and the policies through which they are allocated. It shows how the existing framework is overly complex and unstable, lacks transparency, and does not serve GHG reduction. It describes these flows for the FY 2016-2017 and for the new funding flows from the Road Repair and Accountability Act, known as SB 1, passed in 2017. Finally, it offers several practice-based recommendations for shifting state allocation policies and practices to better support GHG reduction, in California as well as in other states that would do so.
Climate Action through Transportation in California
California has been working since the 2000s to understand and address climate concerns across various sectors of the state's economy, and state elected officials have made significant commitments to reducing transportation-related GHGs. In 2006 the legislature passed the Global Warming Solutions Act (also called AB 32), which committed California to lowering GHG emissions to 1990 levels by 2020, the amount that most climate scientists agree is necessary to stem global warming from GHGs. A companion executive order aimed to reduce GHG emissions 80 percent below 1990 levels by 2050 . The state has added aggressive interim goals as well. Governor Jerry Brown called for reducing GHG emissions to 40 percent below 1990 levels by 2030, as well as reducing petroleum use to 50 percent below 2015 levels by 2030 . The targets reflect scientific consensus around the GHG emissions reductions that are needed to keep global warming at or below two degrees Celsius and to avoid potentially catastrophic disruption to human civilization and natural ecosystems.
State policies have aimed to wrest GHG reductions from transportation in particular, reflecting the sector's outsized contribution to GHGs. In California, automobile tailpipes emit 39 percent of the state's GHGs and are the largest source of GHGs emissions, even before accounting for upstream GHG emissions from such activities as extraction and refining. By comparison, about 29 percent of U.S. GHG emissions are attributed to transportation (U.S. Environmental Protection Agency 2018, 2-24). And while transportation-related GHGs declined in California from 2008 through 2013, the state's most recent emissions inventory shows they have since increased, a circumstance attributed to population growth, lower fuel prices, and economic and employment gains (California Air Resources Board 2017) .
California has adopted a three-pronged approach to reduce transportation-related GHG emissions. First, the state has various policies in place that seek to make motor vehicles more efficient, and thus consume less fuel per mile driven. Second, several state initiatives work to reduce the carbon content of motor fuels so that burned fuel produces less greenhouse gas emissions. A third approach aims to reduce the amount of driving that Californians do by changing underlying land use and development patterns in the state. This goal is embodied in the state's Sustainable Communities and Climate Protection Act, or SB 375, and is of direct interest to our inquiry into whether and how state expenditures on transportation infrastructure further California's GHG reduction goals.
State policymakers have increasingly acknowledged that reducing vehicle miles of travel (VMT) logged by Californians must figure centrally in state efforts to reduce transportation GHGs.
Until SB 375, California had traditionally targeted vehicle and fuel technologies to reduce carbon emissions, for instance by "establishing emissions and performance standards for new vehicles and fuels, setting mandates and sales requirements for advanced technologies, developing pilot programs, and implementing incentive and other programs to accelerate technology deployment" (California Air Resources Board 2016, 32) . The California Air Resources Board (ARB) analysis indicates, however, that cleaning the vehicle fleet will not suffice to meet the 40 percent GHG emissions reduction targets for 2030 and that significantly reducing driving must accompany California's technology-focused GHG approach. Agency analysis suggests that, by 2050, California will need absolute reductions in total light-duty VMT of 15 percent below its 2050 baseline estimates if it is to meet its climate policy goals. Additionally, ARB projects that state climate and petroleum reduction goals would require growth in light duty VMT not to exceed five percent by 2030; however, existing 2030 baseline projections show that total statewide light-duty VMT is set to rise 11 percent over current levels by 2030 (California Air Resources Board 2016, 36-37 California has also taken other steps to ensure that its GHG reduction goals infuse other state transportation activities. The Department of Transportation (Caltrans) adopted its own Director's Sustainability Policy (DP-33) in 2015 to support the state's existing sustainability goals (Dougherty 2015) . The policy outlines specific principles to guide Caltrans's activities in support of the state's signature climate laws, including AB 32, SB 375, SB 391 (which call for the statewide California Transportation Plan to reflect GHG emissions reductions goals) and SB 743 (which made VMT the new metric for transportation impacts under CEQA, addressing GHG emission reductions over vehicle delay. Sustainability proponents have further advised Caltrans to make more "fundamental adjustments in the way [it] exercises its statutory authority," including revising Caltrans's institutional mission and reconsidering its department structures, expertise, and staff allocation (State Smart Transportation Initiative 2014, 18) . 2 In sum, California has adopted ambitious goals for reducing transportation-related GHGs and making mobility more sustainable. It has fixed GHG targets and acknowledged the driving reductions needed to achieve them. An important but unexamined question, however, is whether and how the allocation of state transportation revenue reflects these ambitions. When the state invests in transportation infrastructure, does is distribute resources in ways that support the necessary transition to a lower-VMT future? This paper takes up that question.
We open for discussion how sustainability principles could figure more explicitly into choices about allocating transportation revenue in California and, by extension, in other states too. We observe that California climate policies in transportation are not yet reflected in the statutes that direct state transportation funds. We also note that California has been actively exploring the potential use of distance-based road charges in lieu of fuel taxes to fund transportation. If pursued, a transition to road charges would present a significant opportunity to revisit and restructure how the state allocates transportation revenue. As with any new revenue source, a road user charge would inevitably require new state legislation to enable its collection, allocation, and expenditures. The task of developing the statutory framework to support road charges could be a starting place for better incorporating state climate and GHG reduction objectives into transportation revenue allocation. Embedding sustainability objectives into the allocation of transportation funds would be a fundamental departure from current practice.
Applying Sustainability Principles to Transportation Investments
Many public-sector transportation organizations have begun to look for ways to enhance sustainability in their activities. One recent federal report considers sustainability as an "organizing principle for transportation agencies" and observes that transportation officials do not see sustainability as "just another thing." Instead, "[i]t's the thing. Considering the triple bottom line helps agencies ensure that their programs contribute to a strong economy, a healthy environment, and a vigorous society in a manner that garners public support" (Booz Allen Hamilton 2014, National Cooperative Highway Research Program 2014).
Sustainability can be an organizing principle that directs not only transportation agency activities but also, and more fundamentally, how it uses resources to prioritize its activities. How 5 should we assess practices for allocating transportation funding in light of broad sustainability concerns and California's own specific climate goals? We propose a framework that both draws on accepted principles in established sustainability theory and that considers the reduction of vehicle miles of travel (VMT) as a primary criterion for funding allocation.
Well-recognized schools of thought have operationalized criteria for assessing sustainability; their application to transportation finance and policy is a starting point for our framework. The Brundtland Commission's foundational definition noted that sustainable development would meet "the needs of the present without compromising the ability of future generations to meet their own needs"; reflect "the ability of the biosphere to absorb the effects of human activities"; and also aim for decentralized governance, with local needs managed largely by local authorities connected to the urban poor and neighborhood groups (World Commission on Environment and Development 1987). Subsequent work argued that sustainability should deliver a "triple bottom line," protecting the environment, enhancing the economy, and also improving equitable economic opportunity and social justice (Elkington 1997 , Campbell 1996 .
Subsequent critiques have argued for environmental health as the ultimate bottom line, as neither the economy nor social well-being can flourish without it. California climate policy reflects this focus in the transportation arena; state policies suggest that sustainable transportation requires more than simply meeting environmental or air quality requirements, as stipulated by laws like the National Environmental Policy Act or the Clean Air Act Amendments. Reducing congestion, and investing in public transit, bicycling, and walking modes are also necessary but insufficient for achieving more sustainable transportation systems. Instead, California's approach puts new demands on transportation agencies to mitigate transportation's GHG emissions and climate impacts for the long term, rethinking conventional investment patterns and changing mobility patterns and travel behavior along the way.
Principles of fiscal sustainability drawn from public finance also deserve consideration in the allocation of California transportation resources. Fiscal sustainability requires that revenue and budgeting practices support the "ability to operate [public services] over the long term without reducing standards of life below those currently enjoyed and even to improve the standard." These principles, invoked most often in debates surrounding public debt, discourage borrowing to meet current needs when future generations will be left paying for services provided in the past. They also raise questions about whether fiscal actions now "reduce the capacity of future generations to live at least as well or better than we do now" (Mikesell 2010, 2-3, 139) .
Hence, fiscally sustainable public infrastructure investments should emphasize transportation systems that would improve quality of life in the future, reduce GHGs, and mitigate climate change.
California has committed to ambitious GHG reduction goals and, through SB 375, acknowledges that reducing the amount that Californians drive is necessary for reaching those goals. To assess whether the allocation of state transportation dollars supports sustainability, one must therefore ask whether the state directs those funds in ways that decrease automobile reliance, measured in vehicle miles of travel (VMT).
Evidence from the transportation and travel behavior literature suggests the kinds of transportation investments that can help to reduce VMT. This literature shows that how much and by what mode (e.g., car, transit, cycling, or walking) a person travels is influenced by land-use patterns, the accessibility of activities, and mobility options present . Transportation investments in additional roadway capacity, on one hand, are likely to add to vehicle travel. (See Figure 1. ) A key study of highway expansion projects in suburban areas showed that highway expansion was positively correlated with additional development along the corridors; further, that additional development, together with the initial increase in travel speeds provided by the expanded roadway, increased the travel demand in the corridor and led to increased VMT (Cervero 2003) .
On the other hand, research suggests that the presence of walking, cycling, and transit alternatives to driving may lead to less driving. Proximate and convenient transit service is associated with higher rates of transit use (Ewing and Cervero 2010) , and existing cycling and walking infrastructure and investments in such infrastructure are positively associated with bicycle commuting and utilitarian walking trips (Pucher and Buehler 2012 , Dill and Carr 2003 , Handy 1996 . While the magnitude of VMT reductions that investments in such infrastructure might produce is unclear, it is clear that higher rates of transit use, bicycling, and walking will be needed to reach California's GHG emissions targets.
Generating and Allocating Transport Revenue in California
To assess whether California allocates state transportation revenue in ways that reflect its climate and sustainability objectives, we must consider the sources of state transportation revenue and the statutory provisions associated with their expenditure. Here, we describe the chief state revenue sources supporting transportation in California and trace the flow of those revenues through the primary state funding accounts to specific recipients and for expenditure on specific modes, systems, and services. We consider this picture critically, with an eye toward understanding whether current distributional patterns reflect state sustainability policies and practices in the ways we have defined.
A comprehensive picture of California's transportation revenues and their disposition requires information from various sources. Our primary interest lies in whether the state allocates its own-source revenues following its climate and GHG objectives. This leads us to focus on Caltrans's Chart C, which tracks the flow of all state-generated transportation revenues. We do not address the flow of federal and local transportation resources in the state, as captured in Califor- 
Sources of State Transportation Revenue:
The View from Chart C California relies on a fairly traditional set of taxes and fees to fund transportation investment; these include per-gallon gasoline and diesel fuel excise taxes, sales taxes on motor fuels, and an assortment of vehicle fees. This section inventories these own-source transportation revenues and their disposition. (See Figure 2. ) Along the way, it discusses 2017 legislative changes, under SB1, that have eliminated the complex and fiscally tumultuous "fuel tax swap" enacted in 2010 and that have increased and expanded state transportation revenues. The section also aims to convey how the allocation of a revenue source reflects myriad political deals struck at different points, among different interests, under intense competition for resources. Comprehensive discussion of such deals is beyond our present scope. Yet, other scholars have admirably chronicled the intricate political twists and turns yielding current allocation rules (Brown, Garrett, and Wachs 2016; Giordano 2007; Taylor 1992) , and an overarching observation is worth noting:
Over the years, the revenues generated by each of these finance mechanisms was dedicated, and in some cases legislatively or constitutionally restricted, to specific transportation-related uses. During times of fiscal distress, however, some of these monies also became prime targets for addressing budget shortfalls through borrowing or by simply diverting them from transportation funds to meet more immediate needs (2016, 5) Base state excise tax on gasoline. The gasoline base state excise tax is a per gallon tax levied on each gallon of gasoline sold. Until recently, the tax had been set at 18 cents per gallon (cpg) since 1993, and proceeds have traditionally flowed to the Highway User Tax Account (HUTA) for road investment by state and local governments. Article XIX of the state constitution restricts the use of excise-based revenues to transportation purposes. The recent SB 1 legislation raised the tax to 30 cpg and has indexed it to inflation for the very first time. Increments of revenue from this 12-cent increase will flow to a new "Road Maintenance and Rehabilitation Account" and be shared evenly between the state and local governments after funds are set aside for a number of special programs designed to incentivize local government behavior. Proceeds from the initial 18-cpg tax will follow existing statutory formulae. (See Tables 1 & 2) .
Fuel tax swap/gasoline price-based excise tax. The state has collected an additional pergallon excise tax against gasoline sales since the fuel tax swap of 2010, initiated by the legislature to circumvent a court ruling that stopped the state from using gasoline sales tax revenues for bond repayment. (In the late 2000s, the governor began budgeting gasoline sales tax to repay transportation bonds and thereby to relieve the state's General Fund. Article XIX of the state constitution allows the use of gasoline excise taxes for highway bond debt service but prohibits the use of gasoline sales tax for that purpose [Brown, Garrett, and Wachs 2016] ). The per-gallon rate of the price-based excise tax has been adjusted each year since 2010 to mimic the state sales and use tax on gasoline sales, which the fuel tax swap had partially eliminated. The rate was 18 cents per gallon in FY2014-15 and 12 cents per gallon in FY2015-16. Proceeds are first used to replace or "backfill" truck weight fees that have been diverted to the state General Fund (see be- Statewide sales and use taxes on gasoline. The state of California collects 7.5 percent sales and use tax on a broad array of goods and services. The fuel tax swap enacted by the state legislature in 2010 eliminated most of the state sales and use tax on gasoline (Brown, Garrett, and Wachs 2016) , reducing the tax rate for gasolines sales to 2.25 percent. The SB 1 legislation of 2017 left this rate unchanged. Only a portion (0.25 percent) of the gasoline sales tax goes toward transportation expenditures. The state collects these funds but, following a deal struck in the Transportation Development Act in 1971, returns the proceeds to counties for their local transportation funds, allocating the funds to each county according to the share of the total collected in each county. Thus, as the dollar value of gasoline sales in a county increases, that county's take-home share of sales tax revenue also increases, following a "return to source" distributional principle disconnected from state climate policy and goals to reduce automobile reliance. Further, within each county, the funds are allocated to transit operators on the basis of population, not ridership, failing to reward operators that serve more passengers and favoring suburban transit operators (Taylor 1992, 162) .
Base state excise tax on diesel. Following the fuel tax swap, the rate of this tax has been adjusted each year since 2010. It was 11 cpg in Fiscal Year 2014-15, for example, 13 cpg in FY 2015-16, and 16 cpg in FY 2016-17. (Because the fuel tax swap required revenue neutrality among revenue instruments, annual adjustments to the excise tax rate have been needed to offset any increase in revenues from the diesel sales tax.) Diesel excise tax revenues are deposited to the Highway Users Tax Account (HUTA); following another political compromise sealed in state statute, the first six cents are apportioned to local road funds and the remaining balance to the State Highway Account. In 2017, the transportation funding law SB 1 increased the tax to 36 cpg in 2017 and indexes it to inflation as of 2020.
Statewide sales and use tax on diesel. Revenues from the state's diesel sales tax are deposited into the state's Public Transportation Account and are the primary state funding for mass transportation. Although the 2010 fuel tax swap eliminated most of the state sales and use tax on gasoline, it retained-and even increased-the tax for diesel fuel sales. (The legislature used the increase to offset the loss of transit funding due to elimination of gasoline sales taxes.) In 2017, the state levied 9.25 percent sales and use tax on diesel, with 6.5 percent that allocated to transportation purposes, mostly to transit agencies. SB 1 legislation increased the diesel sales and use tax to 13 percent.
Truck weight fees. The California Department of Motor Vehicles assesses weight fees based on gross weights of commercial vehicles. Revenues are transferred to the Transportation Debt Service Fund to reimburse the state General Fund for debt service on voter-approved transportation bonds.
Motor vehicle license fee. This fee collects 0.65 percent of a vehicle's market value, as calculated by the state Department of Motor Vehicles (DMV) and its revenues support the DMV's regulatory functions.
Motor vehicle registration and driver license fees. These include $46 of motor vehicle registration fees, $52 of off-highway vehicle registration fee, and $33 of driver's license fees. Revenues flow to the Motor Vehicle Account and largely fund the California Highway Patrol rather than explicit infrastructure investments.
Transportation improvement fee. The 2017 funding legislation added a new annual vehicle charge, based on the value of the vehicle. Fee proceeds are designated specifically to fund transportation improvements, with set asides for public transit and congested corridors, and remaining funds flowing to the new Road Maintenance Rehabilitation Account.
Zero-emission vehicle registration fee. SB 1 funding legislation also created a new Road Improvement Fee assessed for registration of zero-emission vehicles. Fee proceeds flow exclusively to the Road Maintenance Rehabilitation Account, again exclusively for transportation expenditures.
Course Correction or Status Quo? Local Revenues and New State Funding Law SB 1
Overall, the picture that emerges of transportation funding in California suggests that its current distributional framework attends far more to inherited claims than to current policy objectives. Major pots of funding have been divided among recipients following many different motives (Brown, Garrett, and Wachs 2016; Giordano 2007; Taylor 1992) , not a unified distributional rationale and not climate action. The proceeds of the individual revenue sources outlined above have been divided over time to satisfy claims that follow different geographic, jurisdictional, or modal lines or that reflect population shares. The legislature has layered ad hoc, incre-mental distributional solutions atop one another, producing a system that is also too complex for all but the most seasoned transportation finance experts to penetrate.
We further observe that the majority of inherited claims to state transportation funding are for automobile infrastructure and for the administration and enforcement of laws governing vehicles that use this infrastructure. Approximately 16 percent of 2016-17 transportation revenues fund the State Highway Operations and Protection Program (SHOPP), nearly three percent exclusively fund development of new highway capacity via the State Transportation Improvement Program (STIP), and 31 percent fund the California Highway Patrol and Department of Motor Vehicles. Only five percent fund state transit capital outlay and operations, and 13 percent fund local transit agencies. Additionally, 13 percent of revenues (from fuel taxes) are subventions directly to cities and counties for local transportation purposes and thus expend transportation revenues largely at the discretion of local public works agencies. These proportions are shown in Figure 3 .
Local transportation revenues, though not the primary focus of this paper, provide roughly 50 percent of transportation funding in the state and deserve mention (Elkind 2011) . Local jurisdictions increasingly supplement state transportation revenues from fuel taxes with local transportation revenues, frequently raised from sales taxes (Goldman and Wachs 2003) . Transportation spending decisions and distributional rationale are thus made at "multiple, often uncoordinated levels without requirement that those dollars are spent to align with AB 32 or SB 375 implementation" (Elkind 2011) .
From a climate action perspective, local sales taxes used for transportation may be "the 800-pound gorilla in the room" (Rose 2011, 20) . California's Self-Help Counties Coalition estimates that local sales tax measures generate between $3 billion and $4 billion annually in transportation investment. And while California's SB375 asks metro regions to meet GHG reduction targets though Sustainable Communities Strategies for transportation and local land use, it exempts transportation projects in pre-2011 local sales tax spending plans from evaluation of progress toward those targets. Grandfathered local-tax funded projects thus escape scrutiny for their GHG impacts and may limit the ability of metro regions "to meet SB375 targets if their expenditure plans are focused on accommodating automobiles" (Rose 2011, 22) . The state's recent Road Repair and Accountability Act, also known as SB 1, makes some encouraging changes to the state's own-source transportation revenues. Enacted in 2017, the law has on one hand helped to enhance fiscal sustainability for California transportation funding. SB 1 increased state transportation funding, and it unraveled the disastrous California "fuel tax swap" that had led to severe funding instability since its 2010 introduction. On the other hand, the new law retained existing structures for allocating state funds and made few changes to explicitly reward sustainable transportation or to encourage investments that will secure a less automobile reliant future above all.
On the positive side, SB 1 is anticipated to increase state revenues for transportation by an average of $5.2 annually over the next decade (Taylor 2017) . The law also eliminated the "fuel tax swap." The legislature initiated the swap in 2010 to replace California's sales tax on gasoline with a new increment of per gallon excise tax on gasoline, to be added to the existing 18-cpg excise tax. Legislators had aimed to shift revenues away from the state sales tax on gas, levied on the price of a gasoline sale, to the fuel excise tax, levied per gallon on the volume of sale. Because the state sales tax is not constitutionally restricted to transportation spending, it had proven vulnerable to diversion by state leaders to meet other nontransportation state needs during economic crises. The state constitution reserves the fuel excise tax, however, exclusively for transportation expenditures, making it more secure than a sales tax on fuels.
Figure 3: Allocation of California State Transportation Revenues
The fuel tax swap ultimately produced severe instability in transportation revenues, however, and negatively impacted state transportation entities reliant upon them. Legislated to be revenue neutral, the swap required that the new increment of per gallon excise tax produce no more or less than the gas sales tax it replaced. The state would estimate the annual per gallon rate to mirror anticipated gasoline sales tax revenues under anticipated fuel prices. When the real gasoline prices went below or above state estimates, however, the state would adjust the price-based tax rate post hoc for the next year, accounting for any shortfall or surplus the tax had produced. These post hoc corrections created significant problems and instability for state transportation funding and the entities that administer it (Brown, Garrett, and Wachs 2016) .
The Disposition of State Transportation Revenue: The View from Chart C
Having accounted in the preceding discussion for the own-source transportation revenues that California collects, we now consider how the state distributes those revenues. Specific instructions written into state statute and code, referenced in Table 1 , direct the flow of revenues, typically shunting them first to holding accounts and next to other, more specific accounts often dedicated to a set of transportation purposes. The state's Chart C captures the flow of funds through accounts in detail, and we provide a simplified version in Figure 2 . Revenues from most sources are divided and subdivided and sometimes recombined with funds from other revenue sources several times before the dollars reach their ultimate recipients for expenditure.
We researched the statutory instructions and decision rules that are used to allocate these revenue sources in a series of steps. We then applied these rules to projected revenues for FY 2016-17 to provide an example of how and at what split or phase of allocation the different instructions apply, as shown in Table 2 and, pictorially, in Figure 3 .
Our analysis shows that a handful of key allocation rules of thumb govern how the state distributes its resources. These principles most commonly consider a jurisdiction's or region's population, the number of centerline miles of roadway, grandfathered distinctions grouping California counties into North (Group 1) and South (Group 2), 3 numbers of registered vehicles, and an often repeated city and county formula (Assembly Committee on Transportation 2008).
This mapping of transportation revenues and their distribution suggests both the complexity of California's transportation finance picture and the disconnect between high-level (in contrast to project level) resource allocation and the state's GHG and climate objectives. This allocation framework reflects myriad incremental decisions made over decades to direct revenues from different sources. None of the allocation principles takes into account the performance or promise of different modes or of different jurisdictions for shrinking automobile use and GHGs.
Opportunities to Align Revenues with Climate Goals
California invests significant sums in its transportation system each year. The state revenue sources accounted for here have typically generated about $5-6 billion annually for transportation investments, and SB 1 will add about another $5 billion annually. Yet, these dollars are allocated following largely inherited ("antiquated," say Chen and Rehman 2015) formulae that have been negotiated to broker the politics of modal siloes; administrative, geographic, and jurisdictional divides; and competition for state resources. Current allocation practices do not support the evolution of California communities toward reduced reliance on cars less or increased use of alternative travel modes.
How might policymakers allocate state transportation revenues in ways that advance California's goals to reduce GHG emissions and motor vehicle dependence? We offer for discussion several adjustments to transportation revenue allocation that policymakers could implement, harnessing state investments to reward GHG reductions and reduce auto reliance.
Allocate More State Transportation Revenues to MPOs
To better support SB 375, statutory reforms could expand the share of state transportation revenues allocated to metropolitan planning organizations (MPOs). A similar proposal to give MPOs more direct responsibility for investing federal transportation revenue was included in a 2009 federal reauthorization proposal (Sciara 2017) . Today in California, SB 375 asks MPOs to craft the land-use visions, or SCS, that will focus regional development around a sustainable and transportation efficient future. Yet current laws leave many regional allocation decisions to county-based transportation commissions.
Reward Regional Performance on Near-Term GHG Reduction
A further step could allocate proportionally more funds to MPOs that move to realize nearterm VMT and GHG reductions. Under SB 375, an MPO's longer-term plan, or RTP/SCS, must show how the region will meet GHG reduction targets, but no similar requirement exists for the near-term projects in its transportation investment program or TIP. Allocation formulae could reward MPOs for reducing VMT and GHG emissions sooner rather than later, discouraging MPOs from delaying implementation of GHG-reducing projects like transit and active transportation to later years.
Develop and Use Sustainability Performance Criteria for Broader Allocation
The legislature could also allocate transportation funds by criteria that reward progress toward meeting climate policy goals. Virginia recently recast its own approach to allocation, requiring performance-based allocations that emphasize maintenance of the existing transportation system. California's own programs targeting GHG reductions provide other distributional models; the Affordable Housing and Sustainable Communities (AHSC) program, for example, uses climateoriented performance metrics shown in Table 3 to competitively allocate program dollars. Similarly, the state could use allocation criteria to reward jurisdictions that improve job access by Extent to which the project area incorporates walkable corridors Extent to which the project area incorporates features which encourage bicycling Extent to which the housing development serves lower-and moderate-income households Extent to which the project addresses co-benefits Anti-displacement strategies Community engagement nonsolo driving modes, that prioritize facility maintenance over expansion (Kahn and Levinson 2011) , and that enhance transportation access for disadvantaged communities (Karner and London 2014) .
Allocate State Revenues to Incentivize Sustainable Locals Sales Tax Measure Programs
State-level changes to transportation revenue allocation present an opportunity to nudge local government transportation expenditures as well. Cities and counties have wide latitude in crafting the expenditure plans supported by local sales tax measures, and grandfathered measure-funded transportation projects are excluded from regional assessments of GHG emissions. The state statute authorizing local sales tax adoption could strategically require a portion of resulting revenues to support GHG-reducing transport projects and could lower the voter approval threshold for tax measures with climate-friendly expenditure plans. Allocations of state revenue could also favor jurisdictions that abandon grandfathered measure projects that would slow achievement of regional GHG targets.
This paper has used a sustainability lens to examine the current practice for allocating state transportation revenue in California. It concludes that the state's framework for distributing revenue for transportation investment better reflects historical political deals than present climate policy and GHG reduction targets. It also suggests ways the state could more closely align its transportation funding allocation practices with transportation sustainability.
The lessons presented here extend to other states that would embed sustainability principles into their transportation activities. Like California, a number of other states have taken steps to integrate climate action and GHG reduction into transportation planning and project development.
At least 20 states-from Washington to Arizona to New Jersey-have adopted multisector GHG reduction goals. 4 Further, some have adopted legislation or guidance integrating GHG analysis into transportation planning or project-level environmental review (Batac, Schattanek, and Meyer, 2012; Kenney et al. 2014) . Meanwhile, some MPOs, like those serving the Atlanta, Boston, Denver, Miami-Dade, and the Washington, D.C. metro regions, have begun to establish their own GHG targets, to use GHG analysis in planning, or to plan for adapting infrastructure to climate impacts like increased flooding.
What almost no state has done, however, is connect the allocation of state transportation dollars to climate action. There is little evidence that state policymakers even consider whether the framework currently used to distribute transportation dollars in fact reflects climate considerations or goals.
Meanwhile, waning federal support for transportation and diminishing state motor fuel excise tax returns has driven California and other states to revisit how they generate state transportation revenue. The U.S. Congress has not increased the federal motor fuel tax rate since 1993 and has begun relying on U.S. general fund revenue and budgetary shuffles to keep the Highway Trust Fund solvent (Congressional Budget Office 2016; U.S. Government Accountability Office 2015). Consequently, between 2012 and 2015, 23 American states passed legislation to increase their own state transportation revenues. While some also revised policies governing distribution of those revenues, most left in place the same distributional frameworks inherited over decades (Transportation for America 2017 , McAndrew 2016 .
In late 2017, California itself completed a two-year study of a potential transition to distance-based fees to pay for transportation (California State Transportation Agency 2017) . If the state were to replace fuel excise and sales taxes with road charges as the principal source transportation revenue, how should revenue from those charges be allocated? Should California other states and simply repeat the existing distributional pattern?
Altering the distributional framework for transportation revenues to align it with sustainability goals on one hand will introduce uncertainty. Such a shift would inevitably change the set of claimants to state revenues and the amounts they receive. It would require slow, purposeful policy and delicate politics.
On the other hand, we argue that California-or any other states also recasting transportation revenues-would squander a valuable opportunity if they continue to rely on outdated formulae. Failing to consider GHG emissions when annually allocating billions in state transportation resources threatens to sustain the very patterns of car dependence and associated climate impacts that California would reverse. By moving instead to gradually but definitively reshape resource allocation to advance transportation sustainability, California and other states will, we believe, better serve society, the environment, and the economy in the 21st century.
